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STEEL BARS, FORGINGS, AND RINGS, CORROSION AND MODERATE HEAT RESISTANT

14.5Cr - 6,5N7 - 0.72Ti

Solution Heat Treated and Maraged, 155,000 psi (1070 MPa) Tensile Strength

HNS—536200

1. SCOPE:

1.1 Form:| This specification covers a corrosion and moderate heat resistant
steel|in the form of bars, wire, forgings, flash welded rings, and stock for
forging or flash welded rings.

1.2 Appligation: Primarily for parts requiring corrosion resistance and high
strength up to 600°F (315°C).

2. APPLICABLE DOCUMENTS: The following publications form a part of|this

specif
Materi
shall

|

cation to the extent specified hetein.
1 Specifications shall apply.
e as specified in AMS 2350.

The latest issue

The applicable issue of ot

mf Aerospace
er documents

2.1 SAE Pgb]ications: Available friem SAE, 400 Commonwealth Drive, Warrendale,

2.1.1 Aergspace Material Specifications:

AMS| 2241 - Tolerances, Corrosion and Heat Resistant Steel, Iron Alloy,
Titanium, and Titanium Alloy Bars and Wire

MAM| 2241 - Tolerances, Metric, Corrosion and Heat Resistant Steel, Iron
Alloy, Titanium, and Titanium Alloy Bars and Wire

AMS| 2248 «~~Chemical Check Analysis Limits, Wrought Corrosion and Heat
Resistant Steels and Alloys, Maraging and Other
Highly-Alloyed Steels, and Iron Alloys

AMS 2350—Standards—and—Test Methods

AMS 2371 - Quality Assurance Sampling of Corrosion and Heat Resistant
Steels and Alloys, Wrought Products Except Forgings and
Forging Stock

AMS 2374 - Quality Assurance Sampling of Corrosion and Heat Resistant

Steels and Alloys, Forgings and Forging Stock

SAE Technical Board Rules provide that: “This report is published by SAE to advancethe state oftechnical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any
means is strictly prohibited without the written consent of the publisher.

Copyright 1987 Society of Automotive Engineers, Inc. Printed in U.S.A.
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2.1.1 Aerospace Material Specifications (Cont'd):

AMS 2375
AMS 2806

Control of Forgings Requiring First Article Approval

Identification, Bars, Wire, Mechanical Tubing, and Extrusions,
Carbon and Alloy Steels and Heat and Corrosion Resistant
Steels and Alloys

Identification, Forgings

Rings, Flash Welded, Corrosion and Heat Resistant Austenitic
Steels and Austenitic-Type Alloys

AMS 2808
AMS 7490

2.2 ASTM Publications:

Materiafpss—9H6—Race

A

Diha] 2 da] ol o DA _1Q10°2
s J T TaueTpTTa,— 7y T JTUJU,

vailable from American Society for Testing and

ASTM A3
ASTM E3

/O - Mechanical Testing of Steel Products

2.3 U.S. Go

b3 - Chemical Analysis of Stainless, Heat-Resistingg-Marag
Other Similar Chromium-Nickel-Iron alloys

vernment Publications: Available from Commanding Officer,

Publica

2,3.1 Milit

tions and Forms Center, 5801 Tabor Avenue, £hiladelphia, P

Ary Standards:

MIL-S

[D-163 - Steel Mill Products, Preparation for Shipment and

ing, and

Naval
L 19120.

Storage

3.

3.1
0

TECHNICAL REQUIREMENTS:

Tt

Composi
determi
spectro

tion:. Shall conform to the following percentages by weigh
ned by wet chemical methods”in accordance with ASTM E353 o
graphic or other analytical methods approved by purchaser:

R

by

min max
Carbon
Manganese
Silicon
Phosphorus
Sul fur
Chromium
Nickel

T4 o
i eanruin

.00 -

[l g
o

3.1.1 Check Analysis:

AMS 2248,

3.2 Condition:

Composition variations shall meet the requirements of

The product shall be supplied in the following condition:

3.2.1 Bars:

3.2.1.1 Rounds:

Hot finished, solution heat treated, maraged, and centerless
ground.
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3.2.1.2 Squares, Flats, and Hexagons:

3.2.

3.2
3.2

3.2

3.3

3.4

3.4.

3.4.

3.4.

3.4.

3.4,

2 MWire:

1

1

1.2 Hardness:

3.1

Heat T

.3 Forgings and Flash Welded Rings:

drawn.

Cold-drawn, solution heat treated, and maraged.

.4 Stoq

Solution heat treated, maraged, and cold

Solution heat treated and maraged.

Flash welded rings shall not be supplied unless specified or permitted

on purchaser's part drawing.
in accordance with AMS 7490.

When supplied, they shall be manufactured

k for Forging and Flash Welded Rings: As ordered by the

fl

agh welded ring manufacturer.

reatment:

solut?
heat f
to 100
coolirn

Propen

.

.

Barg

on heat treated by heating to 15000F + 25 (8150CC+ 15), h
or not less than 1 hr, and cooling as required and marage

g in air,

ties:

, Wire, Forgings, and Flash Welded Rings:

]

Forging Stock:

Tgnsile Properties (Parallel to Grain Flow): Shall be as f

oduct up to 3.0 in. (/5 mm), excl, in nominal diameter or
tween parallel sides:

pH
be

T6
Y
El
Re

nsile Strength, max
eld Strength at.0.2% Offset, min
ongation in 4D( min
duction of Area, min

155,000 psi

145,000 psi
12%
45%

Tensile-property requirements for product 3.0 in. (75 mm)

orientation other than parallel to grain flow shall be as
by purchaser and vendor.

0OF + 25 (5400C + 15), holding at heat for,n6t less than :

The product shall conform to the following requirer
hardndss and tensile testing shall be performed in accordance w

nominal.-diameter or distance between parallel sides and fq

forging or

Bars, wire, forgings, and flash welded wings shall be

plding at
j by heating
» hr, and

nents;
th ASTM A370:

11ows for
distance

(1070 MPa)
(1000 MPa)

and over in
r specimen
agreed upon

requirements are met,

Should be 302 - 352 HB, or equivalent, but the product shall
not be rejected on the basis of hardness if the tensile property

When a sample of stock is forged to a test coupon and heat

treated as i1n 3.3, specimens taken from the heat treated coupon shall
conform to the requirements of 3.4.1.1 and 3.4.1.2. If specimens taken
from the stock after heat treatment as in 3.3 conform to the requirements
of 3.4.1.1 and 3.4.1.2, the tests shall be accepted as equivalent to tests
of a forged coupon.
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3.4,3 Stock for Flash Welded Rings: Specimens taken from the stock after heat

treatment as 1n 3.3 shall conform to the requirements of 3.4.1.1 and
3.4.1.2.

3.5 Quality: The product, as received by purchaser, shall be uniform in quality
and condition, sound, and free from foreign materials and from imperfections
detrimental to usage of the product.

3.5.1 Forgings shall have substantially uniform macrostructure; standards for
@  acceptance shall be as agreed upon by purchaser and vendor.

3.5.2 Grain[TTow of die forgings, except in areas which contain flash-line end
@  grain|, shall follow the general contour of the forging, showing| no
evidepce of re-entrant flow.

3.6 Sizes: |Except when exact lengths or multiples of exact dengths are ordered,
straight bars and wire will be acceptable in mill lengths of 6 - PO ft (2 -
6 m) but not more than 10% of any shipment shall be supplied in lpngths
shorter|than 10 ft (3 m).

3.7 Toleranges: Bars and wire shall conform to all ‘applicable requirpments of
AMS 2241 or MAM 2241,

4, QUALITY ASSURANCE PROVISIONS:

4.1 Responsfbility for Inspection: The vendor of the product shall shpply all
samples|for vendor's tests and shall be responsible for performing all
required tests. Results of such tests shall be reported to the plrchaser as
required by 4.5. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed\.necessary to ensure that the product fonforms to
the reqiiirements of thisspecification.

4.2 Classifjcation of Tests®

4.2.1 Acceptance Tests: Tests to determine conformance to the followfing
requitements (are classifed as acceptance tests and shall be performed on
each heat_or~lot as applicable:

4,2.1.1 Composition (3.1) of each heat.

4.2.1.2 Tensile properties (3.4.1.1) and hardness (3.4.1.2) of each lot of bars,
wire, forgings, and flash welded rings.

4.2.1.3 Tolerances (3.7) of bars and wire.

4.2.2 Periodic Tests: Tests of forging stock (3.4.2) and of stock for flash
welded rings (3.4.3) to demonstrate ability to develop required properties
are classified as periodic tests and shall be performed at a frequency
selected by the vendor unless frequency of testing is specified by
purchaser,
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4.2.3

.4

[S2]

N

.

.2 Foryg

.

Preproduction Tests:

Tests of forgings to determine conforman

ce to all

applicable technical requirements of this specification when AMS 2375 is
specified are classified as preproduction tests and shall be performed
prior to or on the first-article shipment of a forging to a purchaser,
when a4 change in material, processing, or both requires reapproval as in
4.4, and when purcihaser deems confirmatory testing to be required.

For direct U.S. Military procurement of forgings, substantiating test

data and, when requested, preproduction forgings shall be submitted to
tire cognizant agency as directed by the procuring activity, the

contracting officer, or the request for procurement

Samg]i[g;

Bars

Shall be in accordance with the following:

Wire, Flash Welded Rings, and Stock for Flash Welded Rir

gs:

AS

377.

ngs and Forging Stock: AMS 2374.

Approv
accords

Reports:

The

with
compq
conf
spec
numbs
nuiitbg
shall

The

each
compq
numb4

1. When specified, approval and control of forgings shal
nce with AMS 2375.

endor of bars, wire, forgingss "and flash welded rings sha
each shipment a report showing the results of tests for ¢
sition of each heat and the results of tests on each lot
rmance to the other acceptance test requirements of this
fication.
r, AMS 5740C, size.and quantity. If forgings are supplig
r and the size and melt source of stock used to make the
also be included.

endor of stock for forging or flash welded rings shall fu
shipnentid-report showing the results of tests for chemic
sitiomef each heat. This report shall include the purch
br, Hedt number, AMS 5740C, size, and quantity.

1 be in

11 furnish
hemical
to determine

This reportshall include the purchase order number, heat

d, the part
forgings

rnish with
a)
ase order

The

endor of finished or semi-finished parts shall furnish wi

th each

shipment a report showing the purchase order number, AMS 5740C, contractor

or other direct supplier of material, part number, and quantity.

When

material for making parts is produced or purchased by the parts vendor,
that vendor shall inspect each 1ot of material to determine conformance to
the requirements of this specification and shall include in the report
either a statement that the material conforms or copies of laboratory
reports showing the results of tests to determine conformance.

Resampling and Retesting:

Shall be in accordance with the following:
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